A growing body of research has demonstrated that feelings of possession influence the valuation of personal possessions. Psychological theories of ownership suggest that a special bond between a person and his/her possession arises in response to the innate motivation for effectance, self-identity and need for home. However, current empirical support is insufficient to make a causal link between these psychological needs and feelings of ownership. In four studies (total N > 800), we manipulated people"s basic needs by inducing feelings of ostracism, which threatens the needs for belonging, self-esteem, control, and belief in a meaningful existence. Despite the fact that these social needs are closely related to the putative antecedents of feelings of ownership, the ostracism manipulation did not significantly affect participants" feelings of ownership, or their valuations of their possessions, whether measured by willingness to accept or willingness to pay. These results suggest that the special bond that people have with their belongings is not readily used to restore basic psychological needs following the experience of social exclusion.
INTRODUCTION
How do we become attached to our belongings, and what role does this play in our lives?
These questions have motivated psychologists, sociologists, philosophers, anthropologists and geographers to understand the psychological needs that motivate us to develop feelings of ownership, and the processes by which these feelings arise and dissipate. As a result of these theoretical contributions, psychological ownership is now perceived as a distinct mental state, separate from legal or factual ownership, in which an individual considers a target object to be his/hers (Pierce et al., 2001 ). An important element of this relationship is the strong link between our possessions and our sense of self: owned objects are often viewed as extensions of our individual selves, and intimate part of who we are (Belk, 1988; Furby, 1978; Pierce & Jussila, 2011) .
A large body of research has examined the processes by which people develop feelings of ownership: how they come to feel like owners of an item, and how they integrate that item into their sense of self. Another fundamental question concerns the needs that motivate the development of feelings of ownershipthat is, why do people develop a special bond with material objects, or what function do these feelings serve? Two widely applied theories speak to such issues: self extension theory, and the theory of psychological ownership. The former theory focuses on the meaning of the object for its owner, proposing that objects become extensions of the self (Belk, 1988) . In contrast, the latter theory focuses on what it means to be the owner of an object, positing that the state of psychological ownership satisfies several basic motivations, including a need for efficacy, a need for selfidentity, and a need to have a "place" or "home" (Pierce et al., 2001; . However, the proponents of these theories point out that the current empirical support is insufficient to make a causal link between these psychological needs and feelings of ownership (Pierce & Jussila, 2011) .
We address this limitation in four studies (total N > 800) which explore how possessions are perceived and valued when fundamental psychological needs are threatened.
Threat is induced via social exclusion (specifically, ostracism) because this can threaten needs that are closely related to the putative antecedents of psychological ownership. We suggest that the negative impact of social exclusion can be reduced by strengthening feelings of object ownership, and that this need to restore psychological needs should increase the valuation of personal possessions (measured by willingness to accept, WTA, and possibly by willingness to pay, WTP).
We first outline self-extension theory and the theory of ownership, which provide important predictions about the roots of psychological ownership. We then describe the effects of ostracism, focusing on those likely to affect people"s attitudes towards their possessions. Finally, we link these lines of research to generate hypotheses about the effects of ostracism on people"s feelings of ownership for, and valuations of, their personal possessions.
The psychology of self-extension and ownership Belk (1988) proposes that people regard their belongings as extensions of their selves (see also Dittmar, 1992; Furby, 1978) . This develops through appropriation and/or control of the object (Belk, 1988; Furby, 1978) , knowledge of the object (Pierce et al., 2003) , and investing one"s sense of self in the objectfor example, by contributing to its creation (Belk, 1988; Locke, 1960; Norton, Mochon & Ariely, 2012) . The object then serves to extend the self, to allow mastery over the environment (and sometimes over other individuals), and to provide a bridge between the individual and his/her past experiences. One implication of the self-extension proposition is that loss of cherished material possessions will feel like a loss of 5 part of oneself (Belk, 1988) . For example, theft of a possession may be perceived as an attack on one"s own personal identity (Duncan, 1976) .
Drawing on similar ideas to those that underpin self-extension theory, the theory of ownership (Pierce et al., 2001; posits feelings of ownership as the critical concept for understanding the link between the individual and his/her possessions. These feelings arise from control, intimate knowledge, and investing the self in the object. The theory of ownership emphasizes that feelings of ownership fulfill basic (possibly innate) psychological needs and drives (Dittmar, 1992; Porteous, 1976; Litwinski, 1942) and that these motivations explain why people strive for psychological ownership. Pierce and Jussila (2011) identify four such needs.
The effectance motivation reflects the need to exert control over one's environment and a basic human aversion to powerlessness and helplessness (Pierce & Jussila, 2011) .
Owning objects corresponds to controlling part of the environment, allowing the owner to rule over the possession's destiny (e.g. by selling it, or giving it away); thereby bolstering a sense of control that can benefit wellbeing (e.g., lack of control is associated with symptoms of depression; see Benassi, Sweeney & Dufour, 1988 for a review).
The self-identity motivation relates to the symbolic function of possessions in need satisfaction (Kleine & Baker, 2004; Kogut & Kogut, 2011) . Possessions can be a source of autonomy and pleasure, facilitating the maintenance of a consistent and coherent self-identity (Dittmar, 1992) ; can allow us to express our identity (Pierce & Jussila, 2011) ; or can symbolize our individuality (Porteous, 1976) . These considerations emphasize the role of belongings, not only as static elements of our selves, but also as active ingredients in the development and maintenance of the self-concept (McCracken, 1988) .
The need for "home" refers to the urge to have "my place". This is perhaps embedded in an innate need for territory (Ardrey, 1966) , and can be achieved by being surrounded by one's possessions (Porteous, 1976 ) whose presence can enhance feelings of familiarity and security (Pierce et al., 2003) .
Finally, psychological ownership can serve a stimulation functionreflecting indexical and iconic rolesacting as repositories for our memories and symbolic meanings.
Memories and meanings are attached to objects; they verify spatial and factual connections with people and events (Grayson & Shulman, 2000) and can provide autobiographical or story-telling value (Kleine & Baker, 2004; Tian & Belk, 2005) .
Self-extension theory and the theory of psychological ownership therefore provide detailed accounts of the roots of, and the motivations that underpin, feelings of ownership.
Both provide a rich account of the function served by these feelings; however, the scope of empirical inquiry into this issue is restricted (but see Baer & Brown, 2012; Peck & Shu, 2009; Shu & Peck, 2011) . The current work aims to address this limitation by focusing on the role played by basic needs in the formation of psychological ownership testing whether threatening these psychological needs enhance feelings of ownership towards one"s possessions (as would be expected if the motivation for developing such feelings is to fulfill these needs). We do so by inducing feelings of ostracism, which threaten fundamental psychological needs (Molden, Gale, Gardner, Dean & Knowles, 2009; Williams, 2001; Zadro, Williams & Richardson, 2004) .
Ostracism, psychological needs, and consumer behaviour
Ostracism is a form of social exclusion in which an individual is rejected and ignored by others. Williams (2001 Williams ( , 2007 has put forward a comprehensive taxonomy of its influence; ostracism threatens four basic motivational needs: belonging, control, self-esteem, and the belief that one has a meaningful existence (see Williams & Zadro, 2005 , for a review). The aversive experience of social exclusion is temporary and is followed by coping mechanisms that work to restore one"s wellbeing. Such responses may include increased pro-social and cooperative behaviour (Gardner, Pickett, Jeffries & Knowles, 2005) , hostility and aggression (Molden et al., 2009) , or further social withdrawal (Twenge, Baumeister, DeWall, Ciarocco & Bartels, 2007) .
Recent work has shown that the threat posed by ostracism to these four needs can influence consumer behaviour. For example, Lee and Shrum (2012) demonstrated that being ignored poses a threat to one"s need for control and meaningful existence, which increases conspicuous consumption. Likewise, Mead, Baumeister, Stilton, Rawn and Vohs (2011) demonstrated that experiencing social exclusion motivates individuals to spend more on consumer products that could restore their social connectedness, providing a way to overcome the threat to their need for belonging. Similarly, Loveland, Smeesters, and Mandel (2010) found that ostracism increased people"s selection of "nostalgia" products, which provide a link to former personal relationships and communities, and that this increase was mediated by an increased need for belonging.
Ostracism therefore exerts a marked influence on basic psychological motivations that can shape product choice. The present work builds on this research by assessing whether social exclusion also changes people"s valuations of their existing (or potential) personal property. In the next section, we describe how the psychological needs that are threatened by ostracism are similar to those posited to underlie feelings of ownership and their expression, such that increased emphasis on one"s possessions may provide a defense against the needsthreat posed by social exclusion.
Ostracism and ownership
Ostracism lowers self-esteemthe extent to which people "feel good about themselves"even when the social exclusion is mild or takes place in a virtual environment (Williams, Cheung & Choi, 2000) . As discussed above, the self-extension and self-identity motivations for ownership imply that possessions help to provide people with a coherent, positive sense of who they are and of their best qualities (Belk, 1988; Pierce et al., 2003) , potentially helping to restore a positive sense of self-worth in the face of social exclusion. Likewise, the self-identity component of ownership should also offset the threat that ostracism poses to people"s need to regard their existence as meaningfulbecause possessions can add meaning to existence (Dittmar, 1992; Pierce & Jussila, 2011) .
Similarly, the fundamental threat to our sense of belonging engendered by a period of ostracism overlaps with the need for a "place" or "home" that possessions can fulfill.
Although the need for a home is sometimes construed in geographic terms, it can include a social community such as a neighborhood (Pierce et al., 2003; Porteous, 1976) . The use of possessions to establish a sense of "home" is taken to foster a sense of security and identityagain, providing a potential counter to the threat posed by ostracism. The role of possessions in stimulating memories of one"s broader community membership can have the same effect, as when Indian migrants into the US use possessions from their original country both to maintain a sense of place in a new environment and to affirm their previous social bonds (Mehta & Belk, 1991) .
Finally, ostracism lowers people"s feelings of control over eventsand possessions provide a way to meet our need for effectance. There are important differences between feeling that one has control over a social situation and the sense of efficacy that comes from mastery over a material object, but people might nonetheless seek to compensate a loss of influence in one domain by affirming their control in another.
In summary, ostracism threatens basic psychological needs that overlap with those thought to motivate psychological ownership and which possessions can help to fulfill. In light of the fact that ostracism is rapidly followed by the deployment of coping mechanisms, and our observation that psychological ownership provides a variety of ways to meet the needs that are threatened by social exclusion, we tested the hypothesis that ostracism would increase people"s feelings of possession to their belongings and their valuations of these items.
OVERVIEW OF STUDIES 1 TO 4
We tested this hypothesis in four studies (all Ns > 108). Study 1 employed a standard endowment paradigm in which participants either received an item and stated how much they would demand to part with it, or were given the opportunity to buy the item. Additionally, half of the participants experienced ostracism during the course of a team-based computer game. The main prediction was that owners who are ostracized will have elevated feelings of ownership towards their good and will correspondingly value their possession more highly.
With respect to buyers, theories of psychological ownership provide a less clear prediction.
One could expect that, in the absence of legal ownership, ostracism will not affect WTP valuation. On the other hand, feelings of ownership can develop even if a person does not actually own an object (see Reb & Connolly, 2007) , and so feeling excluded could make nonowners value the opportunity to acquire consumer goods (Lee & Shrum, 2012) , resulting in a higher WTP. Studies 2, 3, and 4 further tested whether ostracism influences how people value their possessions, by asking people about items that they already owned (which, arguably, are more appropriate for testing the model of ownership). The prediction was again that ostracism would increase people"s feelings of ownership towards their belongings and, accordingly, their financial valuation of those possessions (WTPs and WTAs).
GENERAL METHODS AND MEASURES
Given the considerable overlap in the methods and measures employed in all four studies, we summarize them concurrently here. Table 1 summarizes the scales related to subjective feelings of ownership. Table 2 depicts the procedure for each experiment. In all four studies, the task was presented with the Qualtrics survey system. Table 1 . Summary of scales related to subjective ownership and social exclusion. 
Market price
Note. Only items in bold font were used in the analysis (see "Other measures" section for details).
Ownership manipulation (Study 1)
Upon arrival to the lab, participants saw two fruit-shaped notepads: one that was assembled as a demonstration of a completed product, and one that was still in its original packaging.
Participants were encouraged to physically inspect the assembled product. They were then assigned by coin flip to be owners or non-owners of the unopened notepad.
Owned item selection (Studies 2-4)
In Study 2, each participant was asked to identify a cherished possession valued as no more than $300.00, as follows: "For the next task we need you to think of one of your favourite, cherished material possessions. It does not matter how expensive the object is, but try to pick something that costs no more than $300.00. It should be something that is important to you and helps to define who you are. It does not necessarily have to be something that you purchased yourself.
It is very important that you identify one object before you proceed with the task."
In order to confirm that participants had a specific item in mind, they were also asked to describe it. In Studies 3 and 4, the range of objects was constrained by asking people to identify their favourite sweater: "For the next task we would like you to think about your favourite sweater.
It is very important that you identify one sweater before you proceed with the task.
Once you have a specific sweater in your mind, press proceed to answer some questions about it."
Ostracism manipulation
In Studies 1 through 3, the ostracism manipulation employed the most recent version (#4) of Cyberball (Williams & Jarvis, 2006 ): a computer game in which a player controls their (cartoon-character) avatar who passes a virtual ball back and forth with two other characters.
The instructions stress the importance of mentally visualizing the entire experience, thereby encouraging players to experience the feelings of their in-game character. Participants in the ostracized condition received only a few passes at the beginning of the game, whereafter the other characters passed the ball amongst themselves. Participants in the non-ostracized condition were passed the ball more often, throughout the entire game. Recent work using
Cyberball has found that the game has the same effect even if participants are aware that they are playing with a computer (Zadro, Williams & Richardson, 2004) . Consequently, participants were informed that they were playing a computer, as deception was unnecessary.
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Study 4 used a different method to induce feelings of ostracism: participants were either asked to describe a time when they felt ostracized (rejected) or one where they felt included by a group. Writing about rejection induces behavioural responses typical of ostracism (Gardner, Pickett & Brewer, 2000) , and several researchers have used this method to manipulate ostracism (Mead et al., 2011; Nezlek, Wesselmann, Wheeler & Williams, 2012) .
Ostracism impact assessment
In all studies, a range of questionnaire measures tested the effects of social exclusion on psychological needs. As per Williams and Zadro (2005) , participants" self-esteem, mood (valence), feelings of control, feelings of meaningful existence, and feelings of belongingness were measured using 5-point Likert-scales (1 = Not at all; 5 = Extremely). Responses on all five measures were positively correlated (reported for each study in Appendix A). In all studies, mood, self-esteem and meaningful existence instructions were phrased such that participants specified their current state rather than how they felt during the game; and likewise for the scales measuring feelings of control and belonging but only in Study 4.
Valuation
In Study 1, valuation was measured by the BDM (after Becker, DeGroot & Marschak, 1964) auction method in which the participant"s bid is set against a random market price, such that it is optimal to specify one"s true WTP or WTA. In order to ensure understanding of the BDM mechanism, participants took part in a practice auction, where their task was to state the correct outcome of a hypothetical auction scenario (Plott & Zeiler, 2005) . Consistent with what participants had been instructed, the computer drew a random market price between £0.00 and £5.00 at the end of the study, and the experimenter honoured the outcome of the auction (i.e., participants bought/sold/retained/declined the item).
In Studies 2, 3, and 4, valuation was hypothetical and so did not employ the BDM auction mechanism. Instead each participant specified (by typing) both his/her WTA and WTP (order randomized) for their possession (Horowitz & McConnell, 2002) . To prompt participants to think carefully about their (individually selected) object in Study 2, the name of their possession was pasted into the text that elicited their WTP and WTA. For example, a participant who nominated their ring would read:
"If you did not own this ring, how much would you be willing to pay to obtain it?"
"How much would somebody have to pay for you to give your ring away?"
In Study 3 and 4, the WTP question (but not the WTA question) was modified to facilitate participants" understanding of their task:
"Suppose you lost your favorite sweater, and it was possible to buy it back. What would be the highest price that you would be willing to pay in order to get it back? Type a single value in US $ below:"
Additionally, in Study 2,3, and 4, participants were asked to provide their best estimate of their possession"s market value.
Subjective ownership
Several scales were used to assess the degree to which participants developed feelings of possession towards the target object. We adapted three questions from the "feelings of ownership" scale (Pierce et al., 2001 ) that assess the degree to which a person perceives himself/herself as owner of a good (5-point Likert-scale: 1 = Not at all; 5 = Extremely).
Furthermore, a 6-item measure of possession-self link was adapted from Ferraro et al. (2011) .
It combines a questionnaire measuring how far items represent an extended self (Sivadas & Venkatesh, 1995) with a measure of brand-relationship (with "brand" substituted with the participant"s chosen object) from Escalas (2004) . In order to determine whether the two measures of psychological ownership (feelings of ownership and the possession-self link) capture different facets of a person-object relationship, we conducted a principal component analysis on responses pooled across all three studies where they were administered concurrently (Studies 2, 3 and 4). The results confirmed that the two scales are distinct (see Appendix B).
Other measures
We also included the "Contingencies of Self-Worth Scale" (Crocker, Luhtanen, Cooper & Bouvrette, 2003; Ferraro et al., 2011) in Study 2, the "Need for belonging trait" scale in Studies 2 and 3 (Leary, Kelly, Cottrell & Schreindorfer, 2012) , and a measure of the general tendency for using objects for the purpose of self-extension (Ferraro et al., 2011) in Study 2.
Since we did not find the hypothesized effect of social exclusion on valuation of personal possessions, we did not analyze these measures and we do not discuss them further.
In studies 3 and 4, several control questions were included to probe whether participants (a) encountered any technical issues, (b) guessed the purpose of the study, and (c) had played Cyberball before (Study 3 only).
Manipulation check
In the studies that used Cyberball, three standard questions probed whether participants felt that they had received a fair number of passes of the virtual ball (Zadro et al., 2004) .
Self-esteem restoration
Finally, as a duty of care to our research volunteers (i.e., not a measure for the experiment),
participants were asked list their good qualities in a box in order to reverse the negative effects of the ostracism manipulation before the end of the study (Williams & Zadro, 2005) .
Each participant then completed the Ostracism Impact Assessment scales to verify that they no longer suffered the adverse effects of social exclusion.
STUDY 1 -OSTRACISM AND ENDOWED POSSESSIONS Method 108 volunteers from the University of Essex participant pool (68 female, mean age 21.5 years, SD = 3.1 years) took part. The advertisement stated that the study took no more than 20 minutes, and that each participant would receive at least £3.00. This experiment had a 2 (ownership: owner vs. non-owner) by 2 (ostracism: ostracized vs. non-ostracized) betweensubjects design. The sequence of tasks and measures is shown in the left column of Table 2 .
Results
Responses to items from multi-item scales were averaged within each scale for each participant (see Table 1 for the acceptably high reliability statistics). Unless otherwise stated, responses on all scales were approximately symmetrical (i.e., no ceiling or floor effects).
Manipulation check
As expected, participants in the ostracized condition felt more excluded during the game of Cyberball (M = 3.92, SD = 1.09) than did non-ostracized participants (M = 1.78, SD = .98), F(1,106) = 114.14, p < .001, partial η 2 = .518. The effect of the (Cyberball) ostracism manipulation on psychological needs was verified by comparing the scores of ostracized and non-ostracized individuals on the relevant scales (Table 3) and was consistent with the needthreat framework described by Williams (2007) . WTA (median = £2.00) 1 exceeded non-owners" WTP (median = £0.50), demonstrating an endowment effect. Importantly, there was no main effect of the ostracism manipulation (F<1), nor was there a significant interaction between ostracism and ownership (F<1). 
Discussion
This study did not detect an effect of ostracism on valuation, either from the perspective of a non-owner (buyer) or an owner (seller). The hypothesized effect on valuation was absent despite the presence of a detrimental influence of ostracism on feelings of control and belonging. Feelings of ownership were also unaffected by social exclusion, which is inconsistent with the proposition that such feelings play a functional role in restoring psychological wellbeing when needs are threatened.
A possible reason for the lack of effect of ostracism on feelings of ownership is the type of object used in this study. The brief ownership and low hedonic value of the notepad may have prevented participants from developing meaningful feelings of ownership towards it (Kleine & Baker, 2004) . The three subsequent studies therefore used real, personal, meaningful possessions, which may play a more important role in establishing feelings of control and belonging and in compensating for threats to these feelings.
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Ostracized Table 2 summarizes the procedure.
Results and discussion
Data screening
Several steps were undertaken to identify inappropriate responses. Responses were eliminated from respondents who specified an uninterpretable market price or valuation (e.g., "I would never sell my object") as were responses from individuals who failed to identify a single object or who wrote extremely high selling prices (e.g. $99999.00; probably indicating that they would not consider selling their possession). We identified these high values by
setting an exclusion threshold (based on practice in other studies) for WTAs that were ten times the market price for that product. Almost exactly half of the participants who were disqualified based on this criterion were from the ostracized condition (45/93), so these high
WTAs are unlikely to be due to the ostracism manipulation. Based on these criteria, 202
participants were retained. Additional analyses confirmed that altering our exclusion criteria does not yield qualitatively different findings.
Participants who were ostracized in Cyberball reported feeling more excluded (M = 4.20, SD = 1.15) than participants who received a fair number of passes (M = 1.85, SD = 1.05), F(1,200) = 230.06, p < .001, partial η 2 = .535. Table 4 shows that the ostracism manipulation had the expected effect, with feelings of belonging, control, self-esteem, meaningful existence and mood all being significantly lowered by experiencing social exclusion. 
Valuation
In all studies, the order in which participants stated their buying and selling price was not a significant factor. Because participants could pick any object that they owned, their WTAs and WTPs were scaled to account for different market prices. The WTA/Market price and WTP/Market price ratios were log-transformed to correct for positive skew.
A 2-by-2 mixed-model (ownership by ostracism) ANOVA was performed on the transformed valuations. (Note that "ownership" refers to whether the participant was asked to value their possession from the perspective of a buyer or a seller.) In line with Study 1, there was an endowment effect: selling prices were significantly higher (median = $325.00) than buying prices (median = $200.00) , F(1,200) = 61.98, p < .001, partial η 2 = .237. However, again, valuations did not differ between ostracized and non-ostracized participants, F < 1, partial η 2 = .002. This null effect was consistent for selling as well as buying prices, as the interaction between ownership and ostracism was not significant, F < 1, partial η 2 = .001.
The Allowing participants to select any of their personal possession encourages considerable variability in valuations, which may make it harder to detect effects. We therefore conducted another study in which each participant identified a possession from a single category: their favourite sweater. In the framework of psychological ownership (Pierce et al., 2003) , a piece of clothing will often exemplify a strong bond between one"s self and an item. Clothing is a very personal type of possession, which undoubtedly plays a role in defining our identity (Kleine & Baker, 2004; Mittal, 2006) . As such, a favourite sweater can be treated as an extension of one"s self and fulfil basic psychological needs. Once more, we tested this proposition by manipulating ostracism.
Method 296 participants completed the study via Amazon Mechanical Turk for a $0.50 payment. The study was only available to USA residents. Unlike our other studies, feelings of ownership were measured before assessing of the impact of ostracism. By doing so, we could verify that the lack of effect of ostracism on feelings of ownership was not due to the length of time it took participants to complete a battery of other measures. Column three of Table 2 outlines the procedure.
Results and discussion
Data screening
The criteria for screening inappropriate responses were expanded to exclude participants who reported having played Cyberball before, those who correctly guessed the purpose of the study in a debriefing probe, and those who reported a technical problem with the survey (see Appendix C). The final sample included 261 responses.
Manipulation check
The manipulation check confirmed that ostracized individuals reported feeling more excluded in the Cyberball game (M = 4.41, SD = .921) than those who were not ostracized (M = 1.89, SD = 1.03), F(1,256) = 434.42, p < .001, partial η 2 = .629. The impact of ostracism on the participants" needs is summarized in Table 5 . Participants who were ostracized experienced lowered feelings of belonging and control, replicating both previous studies. However, the effects on self-esteem, meaningful existence and mood were not present, with no significant differences between ostracized and non-ostracized participants. This may be because the measurement of valuation and feelings of ownership were interpolated between the assessment of these constructs and the ostracism manipulation. Previous findings suggest that the effect of ostracism is relatively short-lived because it is immediately followed by attempts to restore psychological balance (Williams, Forgas & von Hippel, 2005) . F(1,256) = 38.76, p < .001, partial η 2 = .131, with WTA (median = $50.00) exceeding WTP (median = $30.00). Once again, the experience of social exclusion had no influence on valuations (F < 1); and, again, this effect was not moderated by the type of valuation (WTA vs. WTP, F< 1).
Replicating both previous studies, we found no effects of ostracism on the psychological measures of feelings of ownership. With respect to feelings of ownership scale (α = .81), ostracized individuals did not score higher (M = 4.39, SD = .63) than those who were not (M = 4.38, SD = .68), F < 1. The possession-self link (α = .92) was higher for those who were ostracized (M = 45.39, SD = 24.07) than for those in the non-ostracized condition (M = 39.90, SD = 25.60), but the difference was small and not significant, F(1,256) = 3.19, p = .075, partial η 2 = .012. These findings are consistent with Studies 1 and 2: despite the fact that experiencing ostracism led to diminished feelings of belonging and control, these negative states seem to have no significant relation to evaluations of a favourite personal possession.
STUDY 4 -PERSONAL EXPERIENCE OF REJECTION AND FAVOURITE SWEATERS
Studies 1-3 manipulated ostracism via Cyberballthe most popular manipulation in the literaturebut it is important to check that our failure to find a link between social exclusion and the valuation of personal possessions is not attributable to a particular choice of procedure. Study 4 replicated the general procedure of the Studies 1-3, but used a different method to induce feelings of social exclusion. Instead of playing Cyberball, participants had to recollect and describe a time in which they either felt ostracized or not ostracized.
Method 314 participants from the USA were recruited via Amazon Mechanical Turk and received $0.50 for their participation. Column four in Table 2 summarizes the procedure.
Results and discussion
Data screening
Using the same exclusion criteria as Study 3, the sample was reduced to 269 participants (see Appendix C).
Manipulation check The results summarized in Table 6 demonstrate that the (essay writing) ostracism manipulation adversely affected participants" feelings of belonging and their mood. Unlike being ostracized in Cyberball, recollecting a personal experience of ostracism had no significant influence on participants' feelings of control, self-esteem and meaningful existence. The varied nature of what participants wrote about (compared to the uniform treatment in the Cyberball game) may account for this discrepancy (e.g., passively awaiting a pass of the ball that never comes provides a challenge to one"s sense of control that may not be present in all cases of social rejection).
Valuation
Participants" WTPs and WTAs for their favourite sweater were converted to log-transformed price ratios as per Studies 2 and 3. The median selling price for a sweater was $40.00, while the median buying price was only $25.00. The difference between buying and selling prices was significant, F(1,268) = 11.13, p = .001, partial η 2 = .040. Consistent with Studies 1-3, the main effect of ostracism was not significant (F < 1), nor was the interaction between ostracism and ownership (F < 1).
There was no significant effect of the ostracism manipulation on feelings of 
GENERAL DISCUSSION
In four studies, with over 800 participants, we found no evidence that feelings of social exclusion influenced people's valuations of their possessions or their feelings of ownership.
Our ostracism manipulations lowered people"s sense of belonging and control (and, in Studies 1 and 2, their self-esteem and sense of meaningful existence), but this did not motivate them to develop stronger feelings of ownership towards their owned objects. In a standard endowment effect experiment, ostracized individuals did not offer higher buying prices, or demand higher selling prices, for a consumer product than other individuals. The same pattern held in three subsequent studies, where participants specified their buying and selling prices for one of their favourite personal possessions. Even though social exclusion had a negative impact on people's psychological needs, we did not find that it changed their feelings of ownership towards, or the strength of their link with, a possession.
While we failed to reject the null hypothesis with respect to the effect of ostracism on valuation and subjective ownership, the foregoing analysis is limited by its inability to quantify the support for the null effect. We therefore computed Bayesian t-tests comparing the valuations of ostracized and non-ostracized individuals in all four studies (Rouder, Speckman, Sun, Morey & Iverson, 2009 ; calculator available at http://pcl.missouri.edu/bftwo-sample; see Matthews, 2011 Matthews, , 2012 , for a discussion and example applications). We report the results in Appendix D; in every case, the data favour the null by a factor of more than 3 to 1. Appendix D also shows confidence intervals obtained from non-Bayesian (i.e., "orthodox") analyses of the mean difference in valuations. Most of these confidence intervals span a narrow range, indicating that the "likely limits" on the mean difference encompass only small effect sizes. Together, these results present an unambiguous picture: our data provide substantial support for the null hypothesis, which states that there is no difference in valuation (WTP or WTA) between individuals who were ostracized and non-ostracized. The 29 same conclusion is drawn from each study and for all measures of psychological ownership.
In what follows, we discuss possible explanations for this pattern of findings.
One (methodological) possibility is that our findings are specific to our ostracism manipulations. However, we manipulated social exclusion in two different ways without any obvious change to the pattern of results. Furthermore, both methods of inducing feelings of social exclusion (Cyberball and writing about personal experience) affected participants" needs for belonging and control and have been used extensively in previous work (see Williams, 2007 , for a review). Nonetheless, it remains possible that a more impactful, "real life" ostracism experience would elicit a different result. Likewise, social exclusion comes in various forms, and different types of ostracism (e.g., being rejected rather than simply ignored) may exert different effects (Lee & Shrum, 2012) on measures of psychological ownership and valuation.
A related possibility is that our findings are product-specific. Again, however, the findings generalized across product a range of different possessions. Indeed, our use of treasured personal possessions and favourite sweaters was motivated by the relevance of these objects to the self-extension theory of ownership: the sense of self-identity, efficacy, "home", and mnemonic roles of these possessions being especially relevant to the needsthreat posed by ostracism. However, the possibility remains that the effects of social exclusion on feelings of ownership depend on the specific item and its specific role in meeting one"s needs for belonging, meaning, self-esteem, and control.
A final methodological explanation is that the impact of ostracism on mood might mask an effect on valuation and subjective feelings of ownership. However, we found no systematic effects of mood in our data: only one out of a possible eight correlations between mood and valuation (4 studies × 2 valuation methods) was significant: that between mood and WTA in Study 3, r(256) = .64, p < .01. Moreover, prior research has found conflicting effects of mood on valuation (Lerner, Small, & Loewenstein, 2004; Zhang & Fishbach, 2005) . One possibility is that specific emotions, rather than overall mood, have a direct impact on valuation and feelings of ownership. As some have suggested (Lerner & Keltner, 2000) , same-valence emotions can have a different influence over WTAs and WTPs for consumer products. This point highlights how difficult it is to precisely manipulate specific motivational needs in isolation; to the best of our knowledge, ostracism is the only method that has been robustly shown to negatively influence both feelings of belonging and control.
Putting aside these methodological possibilities, what are the theoretical implications of our findings? One possibility is that the social nature of ostracism influences needs that are distinct from those involved in the development of feelings of ownershiphowever, this does not align well with theories of self-extension and ownership, because several of psychological needs that are central to these theories have an obvious social dimension (needs for belonging, control, sense of place, and stimulation).
Instead, our preferred interpretation is that the needs threatened by ostracism are indeed closely allied to those bolstered by ownershiphowever, people do not use their personal belongings as a blanket defense against the needs-threat of social exclusion.
Ostracism threatens people"s self-esteem and need to feel that they "exist"; it lowers their sense of control over events and engenders a sense of not belonging. While material possessions provide a way to meet similar needs, and while possessions may be imbued with social meaning, they are alsoat bottominanimate, asocial artefacts; and the implication of our work is that the self-object link that characterizes psychological ownership is not readily used as a defense against the threatened self-other links that are undermined by social exclusion. Thus, when one feels that one has no influence over the course of a social interaction, it may be scant consolation to think about controlled personal possessions.
Likewise, although one"s possessions may affirm one"s acceptance by a broader or different social community, this may provide little defense against the threatened need-for-belonging evoked by proximal social rejection.
A dissociation between the needs-threat of ostracism and the need-fulfillment of psychological ownership runs counter to a large body of work showing that threats to the self in one domain are often compensated by self-affirmation in another (see Sherman & Cohen, 2006 , for a review). However, there is some precedent in studies showing that behavioural responses to ostracism depend on the extent to which these actions provide a way to respond to the needs-threat posed by social exclusion. Ostracized participants outperformed nonostracized individuals on an anti-saccade task when they were told that participants would be able to compare performance (and thus that doing well would increase their opportunity to affiliate with the group that had just excluded them; Jamieson, Harkins, & Williams, 2010) .
Likewise, social exclusion increases willingness to pay for an unappealing product only when its public consumption would increase the opportunity for social affiliation (Mead et al., 2011) .
A useful direction for future work is, therefore, to examine whether the needs-threat posed by ostracism selectively strengthens people"s feelings of ownership towards those possessions which have previously indexed their social affiliation, or which might afford the opportunity for such affiliation in the future. We focused primarily on treasured personal possessions and clothing because of their relevance to the extended self, but it may be that there are other belongings which provide better opportunities for integration with the excluding group, or which have led to social inclusion in the past. For example, personal possessions that represent one"s group membership, such as football shirts or county emblems, could be more appropriate for recovering from social exclusion.
In summary, using a range of self-report and behavioral measures, the findings reported in this paper suggest that feelings of ownership are largely unaffected by the experience of social exclusion. Our work contributes towards a better understanding of the psychological mechanisms of subjective ownership, although further efforts are needed to disentangle the exact conditions under which our personal possessions can allow us to maintain and restore vital psychological needs.
Appendix A -Intercorrelation We performed a principal component analysis with oblimin rotation on all items used to measure psychological ownership (3-item feelings of ownership and 6-item self-possession link). For this purpose we pooled the results from studies 2, 3 and 4, where both scales were used. The solution produced two factors, explaining 48.94% of variance. The factor loadings are presented below. Clearly, the two factors correspond to two unique measures of psychological ownership, providing further evidence that these scales capture distinct aspects of the relationship between a person and his/her belonging.
Component
Item
Self-possession link Feelings of ownership Self-object link: My favorite sweater is part of who I am.
.86 -.17
Self-object link: I derive some of my identity from my favorite sweater.
.86 -.21
Self-object link: My favorite sweater is central to my identity.
.85 -.21
Self-object link: My favorite sweater helps me narrow the gap between what I am and what I try to be.
.82 -.18
Self-object link: My favorite sweater helps me to achieve the identity I wish to have.
.82 -.15
Self-object link: My favorite sweater and I have a lot in common.
.
-.13
Feelings of possession: I feel like I own the sweater. .29 .88
Feelings of possession: I feel like this sweater is my possession.
.87
Feelings of possession: I feel a very high degree of personal ownership of my sweater.
.50 .64
